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way, continually replenished, but no explanation of either has yet been found that meets all the difficulties and is supported by observation and experiment. Ebert1 attributed them to the positively charged air that comes out of the pores of the earth at the onset of low barometric pressure, and its diffusion by winds and by convection. Lenard2 ascribed the normal gradient largely to the positive charging of the air by the spray of ocean waves. Swann3 however, has shown that all theories of this kind are inadequate because, among other reasons, convection is too slow to get the positive ions well up in the atmosphere, where they are known to exist abundantly, before being neutralized by the negative earth-air current.
Since the atmosphere is all the time more or less ionized, it seems reasonable to suggest, as many have done, that' particles of any appreciable size falling through it would leave it positively charged, owing to the higher velocity and, therefore, likelier capture of the negative ions. This theory is weakened by the fact that, on the whole, more positive electricity appears to be brought down by rain and snow than negative. On the other hand, much negatively charged rain does fall, and some, at least, of that which is positively charged on reaching the earth may be so owing to the mechanical capture of ions of both classes in its course through the air, in which the volume charge normally is positive. Then, too, the large, or Langevin, ions that settle slowly are more numerously negative than positive. The idea, therefore, that the conduction current of negative electricity, away from the earth, may be largely balanced by a gravity return has not yet been conclusively refuted.
Since both the earth and the upper atmosphere, 50 kilometers above the surface, say, and far beyond, are excellent conductors in comparison with the lower air, they constitute a fairly good, even if somewhat leaky, condenser. Presumably, earth and upper air each promptly distributes world wide every charge it receives, except in so far as it may be bound by a localized charge in the intervening dielectric, or lower, air.
This dielectric between the condenser plates contains about 1800 thunderstorms all the time, and is ruptured by, roughly, 100 lightning discharges every second. And since only 1 in 10, perhaps, of these discharges is to the earth, it appears likely that many of them are diffusely to the upper air that is so richly ionized—presumably by insolation. Furthermore, since the charges in a thunderstorm often get separated by winds, or otherwise, with their ions in great measure immobilized by attachment to cloud particles, it seems possible that their separate actions on the conducting upper air render it relatively rich in positive ions, and poor in negative, as the latter, being the more mobile, are the easier
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